Hemoglobin-binding site on haptoglobin probed by selective proteolysis.
Selective proteolysis has been used to delineate the hemoglobin-binding site on haptoglobin heavy chain. Haptoglobin was cleaved specifically by plasmin, trypsin, chymotrypsin, staphylococcal protease, and thermolysin. Haptoglobin-hemoglobin complex was treated with these enzymes to determine which sites were protected from cleavage by the hemoglobin. The modified haptoglobins were tested for changes in their hemoglobin and hemoglobin alpha chain-binding properties. The sites of proteolytic cleavage were identified from the newly generated NH2 termini by automated Edman degradation amino acid-sequencing techniques. The results suggest that residues 128 through 131, 136 and 137, as well as 9 and 10 of the heavy chain may be involved in the binding of hemoglobin. On the other hand, residues 159 and 160, which lie in the 17-residue additional loop that is unique to haptoglobin among its homologous serine protease family, and residues 73 and 74, which lie close to the carbohydrate-binding residues, appear to be remote from the hemoglobin-binding site.